This investigation deals with a consensus electronic property analyses, for NbSe 2 over graphene using Density Functional Theory. Depending on how you construct your initial system under investigation, either starting with Armchair, Chiral or Zig-zag for a graphene layer, final different results for the electronic properties should be anticipated. It is critical to take in consideration the brim edges effect in the initial conditions because different final results will be obtained. Energy bands and charge density profiles will be presented for each case under study. For pristine graphene E g (forbidden energy gap between the Valence and Conduction bands) of 0.24 eV (Armchair), 0.19 eV (Chiral) and 0.13 eV (Zig-zag) were obtained respectively. In addition, defect on the structure (vacany defect) was considered, in order to simulate a real scenario which could be compared to an experimental result while constructing graphene-defect-NbSe 2 system. To our knowledge, this is the first time that such a kind of investigation is presented.
Introduction
Since graphene was initially synthesized in 2004 by Novozelov et al. [1] , a great deal of research started due to its unusual electronic and magnetic properties.
Due to the fact that it is considered a zero-gap semiconductor and presents an unusual form for conductivity due to the Dirac electrons, it is worthwhile to perform a consensus analysis for its properties. An excellent review has been presented by Castro-Neto et al. [2] . Graphene is well accepted as a zero-gap semiconductor and presented by Wallace [3] , and in addition, yields an unusual behavior when the Dirac electrons were subject to a magnetic field. This phenomenon is known as anomalous inter quantum Hall effect, first reported by Novoselov et al. [4] and later by Zhang et al. [5] [6] .
On one hand, graphene has many industrial applications, to mention few of them such as: due to its ballistic electronic applications in the production of field-effect union type p-n and p-n-p materials [7] , graphene quantum dots reported by Milton-Pereira et al. [8] , Molecular detectors reported by Barraza-Jimenez, et al. [9] and Spin injections by Hill et al. [10] . On the other hand, group V Transition Metal Dichalcogenides have been studied extensively [11] [12] because they present very peculiar charge density waves (CDW) and superconductivity. 2H-NbSe 2 presents two transition temperatures T c at 7.4 K and other at 35 K. The later is attributed to Charge Density Waves (CDW) transition. Moreover, 2H-NbSe 2 irradiated with different doses of electrons presents nanotubes of different lengths and size [13] .
Calculations
Electronic properties were performed under Density Functional Theory, employing DMOL 3 [14] program package. For each structure, geometrical optimization was performed with an energy cut off of 2.74 × 10 −4 eV and a threshold of the same value was used throughout the calculations [15] [16] . For the exchange-correlation an LDA with Perdew-Burke Ernzerhof scheme was employed [17] . For the wave functions for each atomic species considered, DND basis set, which could be compared to 6 -31 G, 6 -31 G (d) and 6 -31 G (d, p) Gaussiantype basis set was used. No spin-restrictions were considered, in such a way as to leave the multiplicity in automatic. 
Structural Optimization
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OALib Journal concentrate on the last row of figures for Figure 1 , the Armchair case. Notice that the graphene (pristine) presents an almost flat charge distribution, while graphene with defect and NbSe 2 cluster yield indication that the cluster locates above two adjacent carbon atoms forming bonds in-between them. This kind of bonding is an uneven distribution. Figure 2 , provides information for the Chiral case, notice that the pristine configuration presents a different kind of charge distribution, when compared to the Armchair case, also for the graphene with defect and NbSe 2 , the cluster locates by itself over the defect, but in the middle of the defect. Moreover, the bonding formed with the carbon atoms of the defect is stronger when compared with the former case. An important observation is that there is a bump and a valley for the graphene structure produced by the force exercised by the cluster.
In addition, Figure 3 provides information for a Zig-zag configuration. Notice that for graphene (pristine), charge protrudes up differently than the two former cases. Also, for graphene with defect and NbSe 2 cluster, the cluster is located above the carbon atoms forming a different kind of bonding with them when compare with the former cases.
The differences behavior encountered between the three figures could be attributed to the different form of termination (either Armchair, Chiral or Zigzag) for each structure, the brim concept reported in another investigations such as MoS 2 reported by our group [19] [20] in a former investigation.
Energy Bands
Due that we are interested in the electronic properties presented for the cases mentionated in the former paragraphs, energy band analyses was performed.
Energy Band analysis is a powerful technique employed in order to indagate about the electronic properties (isolator, semiconductor or metal) for a material in question. Table 1 is reported the forbidden energy gap (E g ) values and the kind of behavior presented for distinct configurations under consideration. Results show that all graphene configurations, presents a semiconductor behavior and the lower E g value correspond to Zig-zag configuration. Interestingly no matter if a vacancy defect is practiced, or a NbSe 2 cluster is present or both in any graphene geometry, all configurations present a metallic behavior.
Total and Projected Density of States
In order to investigate the relative contributions of distinct atoms (C, Nb and Se)
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7/9 OALib Journal Figure 7 shows that the participation of Nb and Se orbitals is dependent of the configuration (geometry and the presence of a defect) of a graphene sheet.
Conclusions
From the results obtained in this study, it is extremely important to underline the relevance for the selection of Armchair, Chiral or Zig-zag in the construction of the graphene hexagonal sheet, because that final result will be affected depending on the appropriate selection. In our case, the selection for Zig-zag graphene yielded the minimum energy of 0.13 eV for the forbidden energy gap E g .
On the other hand, we observe that the configuration of a graphene sheet affects the participation of Nb and Se orbitals.
